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© Illumination flicker correction for video cameras. 



© A flicker correcting circuit for reducing a large, 
rapid change in signal level generated in a case 
where a CCD television camera or the like is op- 
erated in the shutter mode, and for obtaining a 
flickerless, high-quality video signal for an object 
illuminated with a fluorescent lamp, is disclosed, in 
which the level of a video signal from a CCD (1) is 
detected at each field by a signal processor (4), and 
a microcomputer (5) controls a shutter pulse gen- 
erating circuit (6) so that a shutter pulse for control- 
ling the charge storage period of the CCD is deliv- 
ered from the shutter pulse generating circuit to the 
CCD in accordance with the detected level at each 
field. 
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BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a flicker cor- 
recting circuit for reducing the flicker of a video 
signal which is obtained by a CCD television cam- 
, era or the like at a place illuminated with a fluores- 
cent lamp. 

2. Description of the Prior Art 

An example of. conventional flicker correcting 
circuits is disclosed in a Japanese patent applica- 
tion JP-A-62-1 23,880. 

In this example, as shown in Fig. 1 of the 
accompanying drawings, fixed contacts a, b and c 
of a switching circuit 12 are successively" put in 
contact with the movable contact thereof by a 
switch control circuit 11 in the order of a, b, c, a, 
— , in synchronizm with a vertical synchronizing 
signal supplied to an input terminal 10. Simulta- 
neously with the above changeover action of the 
switching circuit 12, fixed contacts d, e and f of 
another switching circuit 16 are successively put in 
contact of the movable contact thereof in the order 
of d, e, f, e, — . A video signal supplied to another 
input terminal 9 is applied to one of the fixed 
contacts a, b and c of the switching circuit 12 In 
synchronism with the vertical synchronizing signal. 
The fixed contacts a, b and c of the switching 
circuit 12 are connected to thelixed contacts d. e 
and f of the switching circuit 16 through LPF's <iow 
pass" filters) 13, 14 and 1.5, respectively. For exam- 
ple, the video signal applied to the fixed contact a 
is therefore supplied to the fixed contact d through 
the LPF 13, and is then applied to a divider 18 
through the movable contact of the switching circuit 
16. Simultaneously, the divider 18 is applied with a 
mean signal level outputted from an averaging cir- 
cuit 17, in which video signals having passed 
through the LPPs 13, 14 and 15 are averaged. In 
the divider 18, the signal level of the video signal 
from the fixed contact d is compared with iiie 
mean signal level from the averaging circuit 17 to 
determine a correction value, which is applied to a 
gain control circuit 19 to correct the level of the 
video signal supplied directly from the input termi- 
nal 9. 

As mentioned above, in the conventional flicker 
correcting circuit, the gain of the gain control circuit 
19 is automatically controlled in accordance with 
the level of an applied video signal to reduce the 
flicker of the video signal. 

In a case where a CCD television camera is 
operated in the shutter mode, however, the level of 
the video signal obtained by the CCD television 
camera changes greatly and rapidly, and the con- 



ventional flicker correcting circuit cannot follow 
such a large, rapid change in signal level. Thus, 
there arises a problem that the conventional flicker 
correcting circuit fails to reduce the flicker of the 
5 video signal in a marked degree. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 

io vide a flicker correcting circuit which can solve the 
above-mentioned problem of the prior art, which 
can correct a large, rapid change in signal level 
generated in a case where a CCD television cam- 
era is operated in the shutter mode, and which can 

is produce a flickerless, high-quality video signal even 
for an object illuminated with a fluorescent lamp. 

In order to attain the above object, according to 
the present invention, there is provided a flicker 
correcting circuit which comprises: a solid-state 

so imaging element; a shutter pulse generating circuit 
for sending out a shutter pulse to the solid-state 
imaging element; a signal processor for detecting 
the level of a video signal at each field, the video 
signal being delivered from the solid-state imaging 

25 element; and control means for causing the shutter 
pulse generating circuit to send out the shutter 
pulse at each field in accordance with the detected 
signal level, to control the charge storage period of 
the solid-state imaging element. 

30 A flicker correcting circuit according to the 
present invention has the above-mentioned circuit 
configuration, and thus performs the following op- 
. eration. That is, the level of the video signal deliv- 
ered from the solid-state imaging element is de- 

35 tected by the signal processor at each field, and 
the control means controls the shutter pulse gen- 
erating circuit in accordance with the detected level 
so that a shutter pulse for controlling the charge 
storage period of the solid-state imaging element is 

40 appropriately generated at each field. 

Thus, even a large, rapid change in signal level 
generated in a case where the solid-state imaging 
element is operated in the shutter mode, can be 
corrected, and a flickerless, high-quality video sig- 

45 nal can be obtained for an object illuminated with a " 
• fluorescent lamp. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so Fig. 1 is a block diagram showing the circuit 

configuration of a conventional flicker correcting 
circuit. 

Fig. 2 is a block diagram showing the circuit 
configuration of an embodiment of a flicker correct- 
55 ing circuit according to the present invention. 

Fig. 3 is a schematic diagram which shows 
different signal levels at a plurality of fields due to 
the flicker of a video signal, to explain the operation^ 
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of the embodiment of Fig. 1 . 

Fig. 4 is a waveform chart which shows a time 
when a shutter pulse is generated in the shutter 
pulse generating circuit to explain the operation of 
the embodiment of Fig. 2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Now, the circuit configuration of an embodi- 
ment of a flicker correcting circuit according to the 
present invention will be explained below, with ref- 
erence to the drawings. 

In Fig. 2, reference numeral 1 designates a 
CCD (namely, charge coupled device) for convert- 
ing light from an object to be imaged, into an 
electric signal, 2 an amplifier for amplifying a video 
signal from the CCD 1, 3 an analog-digital con- 
verter, 4 a signal processor, 5 a microcomputer for 
controlling the amplifier 2 and a shutter pulse gen- 
erating circuit 6 on the basis of data from the signal' 
processor 4, and 7 a digital-analog converter for 
delivering an analog video signal to an output ter- 
minal 8. The shutter pulse generating circuit 6 
supplies the CCD 1 with a shutter pulse for control- 
ling the charge storage period of the CCD 1, under 
control of the microcomputer 5. 

Next, the operation of the present embodiment 
will be explained. 

A video signal which is obtained at a place 
illuminated with a fluorescent lamp and thus con- 
tains a flicker component, has a waveform that a 
signal portion having the form of a staircase is 
repeated at intervals of three fields. In the signal 
processor 4, the signal level of the video signal is 
calculated at each field. The signal level thus ob- 
tained is sent to the microcomputer 5. In the micro- 
computer 5, the signal level supplied from the 
signal processor 4, for example, a level m is com- 
pared with a predetermined target leveRo deter- 
mine a correction value. Further, the microcom- 
puter 5 controls the shutter pulse generating circuit 
6 and the amplifier 2 so that the correction' value is 
reflected in a signal portion which appears when a 
time.corresponding to three fields has elapsed. 

As shown in Fig. 4, the shutter pulse generat- 
ing circuit 6 generates a shutter' pulse for each of 
read pulses which are used to read out one field of 
the video signal from the CCD 1 , and the genera- 
tion time of the shutter pulse can be changed at 
intervals of 1 H (namely, one horizontal scanning 
period). 

The microcomputer 5 controls the shutter pulse 
generating circuit 6 so as to generate a shutter 
pulse capable of making the -difference between 
the signal level calculated by the signal processor 
4 and the target level as small as possible. That is, 
the charge storage period which can be varied at 



intervals of 1H, is set so that the above level 
difference is made as small as possible. Further, 
the microcomputer 5 controls the amplifier 2 so 
that a level difference corresponding to a charge 

s storage period less than 1H becomes equal to 
zero. Such level control for the video signal is 
performed at each field, ■ and the same control 
operation is repeated at intervals of three fields. 
As mentioned above, according to the present 

jo embodiment, the shutter pulse generating circuit 6 
and the amplifier 2 are controlled by the microcom- 
puter 5 so that a signal level at each field becomes 
equa! to a target level, and thus the flicker which is 
generated at a place illuminated with a fluorescent 

75 lamp, can be reduced in a great degree. 

Further, according to the present embodiment, 
the charge storage period of the CCD 1 is con- 
trolled directly, and thus even a large, rapid change 
in signal level can be reduced in a great degree. 

20 ■ 

Claims 

1. A flicker correcting circuit comprising: 

a solid-state imaging element (1); 
25 a shutter pulse generating circuit (6) for 

sending out a shutter pulse to the solid-state 
imaging element; 

a signal processor (4) for detecting the 
level of a video signal at each field, the video 
so signal being delivered from the solid-state im- 
aging element; and 

control means (5) for causing the shutter 
pulse generating circuit to send out the shutter 
pulse at each Held in accordance with the 
35 detected level, to control the charge storage 
period of the solid-state imaging element. 

2. A flicker correcting circuit comprising: 

a solid-state imaging element (1); 
40 a shutter pulse generating circuit (6) for 

sending out a shutter pulse to the solid-state 
imaging element; 

an amplifier (2) for amplifying a video sig- 
nal delivered from the solid-state imaging ele- 
46 ment; 

a signal processor (4) for detecting* the 
level of the output signal of the amplifier at 
each field; and 

control means (5) for causing the shutter 
so pulse generating circuit to send out the shutter 
pulse at each field and for controlling the am- 
plifier, in accordance with the detected level, 
the charge storage period of the solid-state 
imaging element being controlled by the shut- 
55 ter pulse. 

3. A flicker correcting circuit according to Claim 
1, wherein the shutter pulse for controlling the 
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charge storage period of the solid-state imag- 
ing element in accordance with a portion of the 
video signal outputted therefrom is delivered 
from the shutter pulse generating circuit, when 
a time corresponding to three fields has 
elapsed after the signal portion was detected 
by the signal processor. 

A flicker correcting circuit according to Claim 
2, wherein the shutter pulse for controlling the 
charge storage period of the solid-state imag- 
ing element in accordance with a portion of the 
output signal of the amplifier is delivered from 
the shutter pulse generating circuit, when a 
time corresponding to three fields has elapsed 
after the signal portion was detected by the 
signal processor. 
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FIG. 2 
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FIG. 4 
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